Chronic non-cancer pain (CNCP) is significant global health issue, accounting for a substantial increase in prescription analgesics worldwide, in recent decades. This clinical burden is evident in the UK prison population, where the prevalence of CNCP has never previously been determined. This study, conducted in June/July 2013, used prescribing data and a systematic review of clinical records from two UK prison establishments to derive a figure for point-prevalence of CNCP. Results showed that 20% of the total aggregated prisoner rolls (N = 1944) described CNCP and had been in receipt of treatment with daily analgesia, for a period of at least 3 months prior to observation date. This prevalence of CNCP was related to increasing age group (Spearman's rank correlation 0.94). Of those on continuous analgesic therapy (CAT), 44% were taking continuous opioid therapy (COT) of any sort. Prisoners with a diagnosis of opioidtype drug dependence (OTDD) were more than twice as likely to complain of CNCP and be on continuous medication for it (odds ratio 2.3). The issues relating to CNCP in prisons are discussed. Further research is recommended, identifying factors influencing CNCP prevalence in prisons, and enabling comparisons to CNCP prevalence in the UK general population.
Introduction
Chronic non-cancer pain (CNCP) has been defined as a painful condition lasting at least 3 months, including musculoskeletal pain, neuropathic pain, fibromyalgia, osteoarthritis and rheumatoid arthritis, but excluding headache, migraine, angina pectoris, cancer pain and pain associated with specific disease conditions (e.g. multiple sclerosis). 1 Its prevalence in a general population has been estimated by a number of researchers: 19% in representative samples across eight European countries 2 and 19% for chronic spinal pain in the United States, 3 both based on self-reported symptoms described in cross-sectional surveys; 25% for chronic somatic pain reported in primary care records in the United States, 4 while Gallagher in 2008, quoted the National Center for Health Statistics (United States) that '… 25% of Americans report chronic pain'. 5 There is a substantial gap, within the international literature, of research into chronic non-cancer pain in prisons, and the actual prevalence of CNCP in prisons is hitherto unknown. 6, 7 This is a significant deficiency, given that states have a particular responsibility for the welfare of prisoners in their care, and that the diversion and abuse of medications prescribed to treat chronic pain are acknowledged as serious problems within the UK prison estate. [7] [8] [9] CNCP is widely recognised as being associated with psychiatric co-morbidity, including depressive illness and/or anxiety. 1, 3, 5, [10] [11] [12] [13] [14] [15] [16] In 2005, Sullivan reported increased rates of dysthymia, panic disorder, depression and anxiety among patients on opioid drugs for CNCP. 17 CNCP also has an association with insomnia. 13, 14 These associations are particularly marked where chronic physical co-morbidities are also present, such as diabetes mellitus or obesity, or in the presence of functional disability. 18 Hennings et al. in 2012 identified lack of exercise as being an important adjunct in patients with CNCP and depressive illness. 19 The frequent co-existence of CNCP and chronic anxiety or depression implies a likelihood that one begets the other, and that unsatisfactory treatment of one exacerbates both. 10 There is also much evidence for a substantial impact of CNCP on general quality of life, with negative effects on individuals' emotional well-being, economic independence, perception of general health, everyday functional ability and quality of relationships with others. 1, 3, 5, 15, 20, 21 Prisons in the United Kingdom can be regarded as pockets of deprivation where pain might assume a disproportionate magnitude. There is a relatively high prevalence of mental ill-health [22] [23] [24] [25] [26] and chronic physical co-morbidity [27] [28] [29] among prisoners, especially elderly prisoners, so the risk factors for CNCP described above would appear to be increased. As clinicians in the (male) UK prison estate, our personal impression is that chronic pain is very prevalent, with a substantial number of young, middle-aged and elderly prisoners prescribed continuous analgesic therapy (CAT) on account of chronic pain or acuteon-chronic pain, often of uncertain origin. This is mostly musculoskeletal, in which case it is usually spinal/truncal; it is sometimes peripheral, in which case it may be described in terms which suggest neuropathy. It is occasionally visceral. It is usually associated with functional disability (real or perceived), may be of spontaneous origin, but is often described as the legacy of alleged trauma (injuries sustained in industrial accidents, road traffic collisions, as a result of assault, or during arrest/legal control and restraint episodes or in the course of abortive suicide attempts). It may be associated with diagnosable disease, but often occurs in the absence of any obvious physical pathology. Usually diagnostic imaging has revealed evidence of degenerative disease, which is then held to be the origin of the pain, despite, in many cases, a poor anatomical correlation.
In sum, the evidence supports the assertion that CNCP, as a public health issue, has a significant prevalence, is burdensome to those individuals who suffer from it and is closely related to a lack of mental and physical well-being. It also provokes an increased rate of consumption of analgesic agents: over the last two decades, both in the United Kingdom and the United States, there have been significant increases in the number of opioid prescriptions, [30] [31] [32] and these have been attributed to the more widespread use of COT (continuous opioid therapy) in CNCP. 33 The UK prison estate is having to grapple with the challenge of meeting the health needs of an ageing prisoner population, 34 and must also address the security implications of increased prescribing of psychoactive and habitforming drugs. Research is therefore needed to get a clearer picture of the current problem of CNCP in the prison population.
Study objective
The purpose of the study was to provide basic prevalence figures for CNCP treated with CAT/COT (prescribed both for CNCP and opioid-type drug dependence) in a UK prison population. This would inform UK prison healthcare needs assessments and provide the foundation of further and more elaborate studies, designed to promote good practice in the management of CNCP in the prison environment.
Research questions
• What is the prevalence of CNCP treated with CAT among prisoners in a two-prison population in the UK prison estate? • What proportion of these prisoners with CNCP is treated with COT? • What is the prevalence of CNCP among those prisoners with a historical or current diagnosis of opioid-type drug dependence (OTDD), who are currently being treated with COT?
Glossary
Chronic non-cancer pain (CNCP) is defined in this article as a painful condition lasting at least 3 months, including musculoskeletal pain, neuropathic pain, fibromyalgia, osteoarthritis and rheumatoid arthritis, but excluding headache, migraine, angina pectoris, cancer pain and pain associated with specific disease conditions (e.g. multiple sclerosis), 1 but also for which a current prescription of continuous analgesic therapy (CAT) has been in force for that period of time. For the purposes of this study, we excluded pain of visceral or uro-genital origin. Continuous analgesic therapy (CAT) is defined as prescribed pain-killing medication prescribed continuously for a period of at least 3 months. This comprises paracetamol, non-steroidal anti-inflammatory drug (NSAID) therapy, nefopam, lignocaine patches, amitriptyline, notriptyline, carbamazepine, pregabalin and gabapentin (where these agents are prescribed for a chronic pain condition, as they are also licensed for non-pain conditions) and continuous opioid therapy (COT).
Continuous opioid therapy (COT) is defined as prescribed opioid medication issued for a period of at least 3 months, either on account of a chronic painful condition, or opioid dependency. 35 For the purposes of this study, we are also including codeine and all codeine/paracetamol combinations within this definition.
Methodology
We audited the management of prisoners in receipt of CAT, and identified that fraction of prisoners who have been in receipt of CAT for at least 3 months, in respect of a painful condition which meets the definition proposed by Reid et al., 1 but excluding pain of visceral or uro-genital origin. This was done by reviewing the computerised clinical record of each prisoner at one of two prisons in that part of the UK prison healthcare estate managed by Care UK, (an independent provider of prison healthcare), who were either in receipt of CAT, and establishing that the prisoner meet these criteria for CAT/CNCP; or were prescribed opioid substitution therapy on account of OTDD. Further details were then recorded, including age, prison number, description of CAT and description of COT. We wished to identify a prevalence of CNCP, significant enough from the patients' perspective, to result in a demand for analgesic therapy which was then dispensed in sufficient quantity to allow consumption of this on a daily basis, for a period of at least 3 months. This would, therefore, exclude those prisoners whose pain was only acute or short-lived, and exclude those prisoners whose chronic pain, though noticeable, was not significant enough to motivate them to seek a regular and ongoing daily prescription remedy.
Comprehensive lists of analgesic drugs issued at the two prisons under study were therefore obtained from the prison pharmacies: these provided medication reports in the SystmOne primary care computer programmes utilised at both establishments. These reports were configured to generate two lists of prisoners, from each of the two prison sites, who had been issued with a prescription for one of these drugs, between 3 and 6 months prior to the dates of recruitment. The case records of these prisoners were then reviewed in order to identify the precise names of the drug(s); whether their prescription was still current; the symptom for which the prescription was issued; any excluding conditions as defined above; and coexisting diagnosed OTDD. The review process was validated to exclude observer bias: methodology was replicated by another observer (Rachel Mayhew) and the results concurred.
These lists were coded to ensure retrievability, and were then anonymised. The data were grouped according to age intervals, and compared with the total roll of prisoners in the two prisons, on the dates of recruitment. The data were then aggregated between the two prisons, and percentages calculated of prisoners in each age group, fulfilling the criteria for CAT for CNCP; COT for CNCP; non-COT for CNCP and COT for CNCP after OTDD prisoners had been excluded. The proportion of prisoners on CAT who were taking COT was also studied, as was the age-related prevalence of prisoners on COT who had an established diagnosis of OTDD. Spearman's rank correlation coefficient was used to test any correlation with age, and a standard odds ratio calculation made to compare the differences in prevalence of CNCP between a general prisoner population and one of known OTDD prisoners. Boxes 1 and 2 describe the characteristics of the two establishments studied. Figure 1 and Box 3 show the prevalence of CNCP among the prisoners studied. Table 1 shows CAT for all excluded conditions. 
Results

What is the prevalence of CNCP treated with CAT in a two-prison population in the UK prison estate?
The prevalence was 18.3% for Prison 1 and 22.7% for Prison 2, giving an aggregated prevalence of 20%. Charts 1 and 2 demonstrate that the age profile for the total roll in both establishments to be broadly similar, with a corresponding similarity in age profiles for prisoners on CAT and COT for CNCP, respectively.
Aggregation of these results, and their expression as a percentage of the total roll in each age group, demonstrated that the prevalence of CNCP, treated with CAT of any sort, appeared to correlate with increasing patient age group (Chart 3, Spearman's rank correlation 0.94).
This correlation with increasing age group was also evident for the prevalence of CNCP treated with opioid drugs (Chart 4, Spearman's rank correlation 0.95).
This correlation with increasing age group was also evident for the prevalence of CNCP treated with simple analgesia and NSAIDs, which are neither habit-forming or prized in the prison shadow economy (Chart 5, Spearman's rank correlation 0.76).
This correlation with increasing age group was also evident for the prevalence of CNCP treated with opioid drugs, after those with diagnosed opioid-style drug dependence had been excluded (Chart 6, Spearman's rank correlation 0.96).
What proportion of prisoners with CNCP treated with CAT, is treated with COT?
The proportion of prisoners with CNCP treated with CAT receiving COT (continuous treatment with opioid-containing drugs of any sort) was 44% (89/211 for Prison 1 (42%), and 84/179 for Prison 2 (47%): again, broadly similar). Aggregated figures demonstrated that a correlation with age was still evident, though weaker, with a greater proportion of older prisoners receiving opiate-based analgesia for their CNCP (Chart 7). Of a total of 46 prisoners diagnosed with opioid-type drug dependence, 26 had no evident complaint of CNCP. The other 20 opioid-type drug dependent prisoners described CNCP and were taking continuous medication for it: 43% of the total. This compares with the 20% figure for the general prison population studied (odds ratio 2.23). What is the prevalence of CNCP among those prisoners with a historical or current diagnosis of opioid-type drug dependence, who are currently being treated with COT?
The prevalence of CNCP among these prisoners was 43% (20/46 in aggregated data from both establishments). Compared to the general prisoner prevalence of CNCP of 20%, this gave an odds ratio of 2.3, showing prisoners with diagnosed OTDD as more than twice as likely to describe CNCP as those without.
Prescribing characteristics at the two prisons
Prescribing practice for CNCP at both establishments was broadly similar, as evidenced by proportions of prescriptions for each class of drug, when expressed in terms of the World Health Organization (WHO) ladder for analgesic use (Chart 8 and Table 2 ). The prevalence of diagnosed OTDD (and therefore prescribing rates for methadone and buprenorphine treatment) were, however, significantly different in the two establishments: 58/1154 in Prison 1 and 7/790 in Prison 2. This perhaps reflects Prison 2's status as a high-security establishment, with a larger proportion of prisoners serving very long sentences.
Detailed data of results are given in Tables 3-6 .
Discussion
We therefore demonstrated a consistent finding at two prisons, situated in different regions of the United Kingdom, that approximately 20% of all prisoners on their rolls were in receipt of CAT for CNCP. This rate appears to correlate closely to age, with older prisoners more likely to report CNCP. Forty-four percent of prisoners on continuous medication for CNCP are prescribed opioid drugs of any sort. Those prisoners on opioid drugs, who have been diagnosed with OTDD, are more than twice as likely to report CNCP as those who have not acquired this diagnosis.
Validity and sources of error
In our study, the total number of prisoner patients was smaller in the age groups above 55 years, and there were very few who are older than 75 years. Numbers are also small in the opioid-dependent sub-group. Chance therefore threatens the results relating to these groups, and a larger application of this study would be needed to strengthen the validity of the observations. Data collection involved a careful review of medical records, but a subjective call was sometimes required on the question of the inclusion criteria. In practice, excluding criteria were not hard to identify: continuous medication was usually just that, and there did seem to be a substantial gap between those patients who were taking medicines for pain on an intermittent basis, and those who were picking them up regularly, every week and every month, with enough supply to ensure medication was available for daily consumption. All patients were recruited on a single day for each establishment. Records were preserved and were analysed retrospectively, and all patients were accounted for at the end of the study: attrition bias can therefore be discounted.
Both these prisons are gaols accommodating longersentenced prisoners. The characteristics of these prisoners (including health) may have been significantly different from those in other establishments in the UK prison estate, especially local prisons, which have a higher turnover and which accommodate more remand prisoners. Female prisoners are not studied here. Caution should therefore be exercised concerning the external validity of this study, until later analyses, using the same tool, are applied to a broader array of prison types. The two establishments studied are at either end of the country, but demonstrate strikingly similar patient characteristics and prescribing profiles: such similarities would need to be confirmed or refuted by recruitment of other gaols and thus greater numbers of subjects.
The problem of prison pain
CNCP in a prison setting would appear to be a significant problem, with one in five of all prisoners in these two prisons consuming analgesic medication of some sort, on a daily basis, on account of it. Rates vary from less that 4% in the under-25 years age group, to 36% in the age group 65-69 years. Our results indicate that the prevalence of prison CNCP requiring daily analgesia, as defined in our study, accounted for 90% of prescribing for persistently painful conditions: chronic pain in these (male) prisons is mostly musculoskeletal in origin. Concern may be expressed that complaints of CNCP may cloak an underlying OTDD, or as a means to acquire drugs for sale; but the similarity in age-related correlation between consumption for CNCP of CAT of all types, of COT, and of simple analgesia or strong NSAIDs (which are neither prized as currency in prison, or habit-forming) suggest that most of CNCP in prisons is real pain (Charts 3-5). Analysis of the sub-group of patients with diagnosed OTDD reveals that, for them, CNCP seems even more of a problem, with a prevalence double that of the ordinary prison population. The total number of OTDD patients was small, however, and it would require a specialist study, looking at CNCP prevalence rates among a larger population of OTDD patients across a greater number of establishments, to determine what patterns might be evident, both in terms of age and in relation to co-morbidity, or use of particular drugs for CNCP. In respect of this, the data from this study draw on too small a sample for any conclusions to be drawn, beyond the odds ratio for CNCP of 0.23, as quoted above. The prevalence of diagnosed OTDD is heavily skewed towards the younger age group: this may reflect the increased mortality of OTDD, so that substantial numbers of these patients never reach old age; or may imply that OTDD in the older age group may remain undiagnosed due to the stigma; or that the disease itself is a recent product of a young modern society and has not yet made such inroads among older people.
It is unsurprising that this study, which looked in detail at the burden of CNCP in a prison population, should demonstrate that older patients consume more medication, presumably suffering from more CNCP. The prevalence of traumatic, inflammatory and degenerative musculoskeletal disease increases with age, as does the prevalence of diabetes mellitus and atheromatous cardiovascular disease, both of which ramp up an individual's burden of chronic musculoskeletal pain as a result of neuropathy, ischaemia and increased vulnerability to infection. Depressive illness, with its close relationship to CNCP, is another important factor, relevant to all age groups. Personality characteristics, operating through a tendency to catastrophise pain, [36] [37] [38] will also assume relevance here. It seems very likely that it is the effects of each of these, alone or in combination, which drive the demand for daily analgesia in prisons.
Further research
This basic prevalence study should be built upon, to develop an evidence base assisting in the effective management of CNCP in prisons, as described above. Are there prison-based prescribing frameworks for the use of COT for CNCP, and if so, are these utilised? Are there variations in prison prescribing practices, and, if so, what patterns do they follow? Do they correlate with particular beliefs and attitudes held by individual prescribers? Are prescribing decisions made by prison doctors exclusively, or on the recommendation of hospital-based specialists? What are the real-time trends in prescribing of CAT/COT for CNCP? And, crucially, when using the same research tool, is CNCP more prevalent, or less, in comparison to outside UK general practice, and if so, what are the likely factors which might account for these differences?
